Unexpected destruction of chitosomal chitin synthetase by an endogenous protease during sucrose density gradient purification.
Because of their intrinsic low buoyant density, chitosomes can be separated from crude cell homogenates (1000 g or 35,000 g supernatants) of Mucor rouxii by isopycnic sedimentation in sucrose density gradients. To accelerate and simplify the isolation of chitosomes, we centrifuged the cell-free extracts at ultrahigh speed (in a fixed-angle rotor at forces up to 311,000 g Rav) and found that the duration of centrifugation was critical. Prolonged centrifugation at ultrahigh speed caused severe distortion of the chitin synthetase profile in the gradient as the peak of chitosomal chitin synthetase nearly disappeared. We traced the problem to a soluble protease(s) that moved into the chitosome band during protracted centrifugation and destroyed the chitin synthetase activity. The interfering protease was a soluble protein with a sedimentation coefficient of 4.6 S and a pH optimum of 7-7.5, and it was sensitive to PMSF (phenylmethylsulfonyl fluoride), indicating that it was a serine protease. Unlike other proteases, it destroyed chitin synthetase but did not activate the chitin synthetase zymogen. The interfering protease could be eliminated either by adding PMSF to the cells immediately after breakage or by removing the upper part of the sucrose gradient midway through the centrifugation of the cell-free extract and then completing the sedimentation with the 'decapitated' gradient.